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LTG 2:  Provide the tools to assess and diagnose the 
causes and pollutant source of impairment in 
aquatic systems.
How can causes of biological impairments be identified, 
so that the right pollutant(s) are addressed, the 
impairment is remediated and ecosystems are restored?

The Research:  The Stressor Identification process—see 
LTG2 poster 01 —has proven to be a powerful and 
effective way to determine the probable causes of 
undesirable biological conditions in aquatic systems.  
Accurately determining the cause is the key to improving 
the environment by: 

developing a TMDL for the right pollutant, 
selecting among best management practices, or
developing effective watershed management 

plans.  

The Causal Analysis/Diagnosis Decision Information 
System (CADDIS) is a web-based decision support 
system that will help scientists in the regions, states and 
tribes find, access, use, and share information to 
determine the causes of biological impairments in aquatic 
systems.  It will help scientists make causal 
determinations more quickly, cheaply and defensibly.

The first phase of the project (CADDIS 1) is anticipated to 
be completed in January 2006 and will provide an online 
step-by-step guide to the Stressor Identification process.

CADDIS 1 also provides downloadable examples, 
worksheets and supplemental advice and tips.  

The second phase of the project (CADDIS 2) is 
anticipated to be complete in 2008, and will provide 
syntheses of diagnostic information for major, generic 
conceptual models, downloadable analytical tools, a 
database of field observational studies, and additional 
case examples.

Research Objectives
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CADDIS provides a Step-by-Step Guide to Stressor Identification
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Taxa sensitive to temperature are 

within expected range.

The number and abundance of taxa that are 
sensitive to fine sediments is low at site 

01004CSR.   

Half max abundance, AB50

Click on a source to see how it leads to the stressor
Click on a stressor to see how it leads to the response
Click on the response to see which taxa are affected

↑ suspended sediment ↑ deposited sediment

↓ substrate size/ 
heterogeneity

↑ embeddedness ↑ coverage 
of fines

impoundment 
(downstream)

impoundment 
(upstream)

road sanding

constructionlogging

channelization tillage 
practices

animal feeding 
operations

mining

impervious 
surfaces

riparian 
devegetation

livestock 
grazing

instream
deposits

K. Schofield 4/21/05
DRAFT – Sediment CM – ‘CONCEPTUAL MODEL’ tab

source

proximate 
stressor response

KEY

additional steps in 
causal pathway

↓ insect richness
↓ insect abundance

↓ EPT taxa
↑ non-insect taxa

↑ HBI

DETAILED CAUSAL PATHWAY – stressor to response

↓ filterers

↓ insect richness
↓ insect abundance

↓ EPT taxa
↑ non-insect taxa

↑ HBI

↓ light
↑ physical abrasion

↓ algae

↓ clingers

↓ taxa with 
external gills↓ scrapers

↓ visual feeders

↓ visibility

↑ filter clogging

↑ suspended sediment

Tools for Stressor-Response Analysis

Stressor-Specific Tolerance Values

Generic Conceptual Models

CADDIS provides a new model for sharing scientific 
guidance, and generating results to inform the 
environmental decisions of the 21st century

By enabling effective transfer of scientific information, 
CADDIS helps  foster a community of scientists with 
expertise in causal assessments.  

It provides a focal point for the development of 
analytical tools, databases, and stressor-response 
relationships.  

Together, the guidance, examples, databases and 
analytical tools, and most importantly, the community of 
scientists, are expected to have a major influence on 
causal analyses and environmental management.  

Species Sensitivity distributions using field data

Source:  
Pat Shaw-Allen

Evidence that fine sediments are the cause of impairment at site 01004CSR

CADDIS describes the Types of Evidence 
used for Stressor Identification

CADDIS provides 
example analyses

CADDIS shows how the pieces fit together 
to support  conclusions

What can ORD do to make it easier to identify causes of biological impairments?

Scientists need tools to bring together relevant knowledge on all of the factors—physical, chemical, and   biological—that may 
be affecting the aquatic system of concern; they must be able to easily mobilize relevant data from scientific studies conducted in 
the laboratory or at similar sites; they must organize and fairly compare the evidence across all the candidate causes; and they
must be able to clearly communicate the logic of their causal conclusion.

“The CADDIS product for 
evaluating environmental 
condition and identifying 

sources for ecological change 
is an impressive decision-

making framework”

“The use of examples, both 
generally and for individual 

worksheets, is especially helpful. 
Other good features include the 

summarizing of steps with tables, 
inclusion of example worksheets 
filled with data, and ‘Rationales 

for Elimination’ “

“This site should become the 
clearinghouse for models, 

literature, data, etc. dealing with 
biological criteria  “

“My overall impression is that 
CADDIS will prove to be a useful 

tool enabling maximum 
contribution of science to water 

quality decision-making “

See Also LTG 2 Posters 06, 08, 09, and 10
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